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Coal t a r  and c o a l  tar  p i t c h  base coa t ings  probably d a t e  

It can s a f e l y  be s a i d  t h a t  
back t o  the  f i r s t  p roduct ion  o f  t h e s e  b lack  v iscous  materials i n  
gas  p l a n t s  and by-product coke ovens. 
h i s t o r i c a l l y  they have been manufactured and used f o r  a t  least one 
hundred years .  E a r l y  i n  t h e i r  product ion they  found wide use  as 
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T a r  p a i n t s  are n o t  recommended f o r  s eve re  chemical  expo- 
s u r e s ,  bu t  they are i n e r t  enough t o  wi ths t and  most s o i l  a c i d  and 
a l k a l i  concen t r a t ions  i n  underground i n s t a l l a t i o n s  and sa l t  condi- 
t i o n s  encountered aboveground, i n  shore  i n s t a l l a t i o n s ,  f e r t i l i z e r  
p l a n t s  and sewerage works. 

Coal tar  p a i n t s  and c o a t i n g s ,  l i k e  o t h e r  systems have 
l i m i t a t i o n s  which can be po in ted  o u t  he re  be fo re  d i s c u s s i n g  t h e i r  
g e n e r a l  composition. F i r s t ,  they ,  l i k e  the  o l d  Ford cars, come i n  
only  one c o l o r  - black .  
a c o a l  t a r  p a i n t  t o  g e t  any o t h e r  c o l o r  w i th  one except ion .  
except ion  i s  an aluminum c o l o r  which can be ob ta ined  by inco rpora t ing  
about  1.5 pounds o f  l e a f i n g  aluminum powder t o  a g a l l o n  o f  p a i n t .  
The c o a l  t a r  p a i n t s  cannot  u s u a l l y  be overcoated w i t h  a co lo red  top- 
c o a t  wi thout  b leed  through n o r  f o r  t h a t  matter can they  be used a s  a 
topcoat  ove r  o l d  p a i n t s  wi thout  s o f t e n i n g  and wr ink l ing  o f  t h e  undercoat .  

It i s  extremely d i f f i c u l t  t o  -pigment o r  dye 
The 
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One o t h e r  a e s t h e t i c  cons ide ra t ion  is  t h a t  of a l l i g a t o r i n g .  Most 
c o a l  tar p a i n t s  a l l i g a t o r  s eve re ly  i n  s u n l i g h t  exposure,  bu t  i n  
many c a s e s  no bare  metal i s  exposed and the  moisture b a r r i e r  i s  
s t i l l  performing s u c c e s s f u l l y  a f t e r  years  of  exposure. 
o b j e c t i o n  sometimes encountered i s  t h a t  t he  c o a l  t a r s  have a r a t h e r  
sha rp  and s t rong  odor.  

One o t h e r  

I n  a l l  o f  t he  above, the  cut-back o r  so lvent - type  coa l  
There is  one c o a l  tar  coa t ing  t a r  p a i n t s  have been r e f e r r e d  to .  

which has  fewer of t h e s e  handicaps and t h a t  is  the  so -ca l l ed  coa l  
t a r  emulsion which w i l l  be d iscussed  l a t e r .  

C l a s s i f i c a t i o n  o f  Coal T a r  P a i n t s  

There are perhaps  hundreds o f  p r o p r i e t a r y  formulat ions i n  
which c o a l  t a r  o r  c o a l  t a r  p i t c h  has been used e i t h e r  as a major 
o r  minor component w i th  varying degrees  of  success .  The voluminous 
p a t e n t  l i t e r a t u r e  a t t e s t s  t o  t h i s ,  but  here  I would l i k e  t o  l i m i t  
t h e  c l a s s i f i c a t i o n  shown below to  the  few products  which have 
a t t a i n e d  a f a i r l y  h igh  volume of  commercial use  over  the  p a s t  f i f t y  
y e a r s  and a r e  s t i l l  marketed by the  fou r  o r  f i v e  major tar  processors .  
Where p o s s i b l e  , an a p p l i c a b l e  publ ished s p e c i f i c a t i o n  i s  included 
which w i l l  s e rve  a s  a guide  t o  the  gene ra l  composition of  t he  coa t ing  
r a t h e r  than t r y i n g  t o  l i s t  the  l i m i t l e s s  minor modi f ica t ions ,  some 
o f  which are unpubl ished and unknown t o  the  au tho r ,  o f  the  var ious  
manufacturers .  

1) Refined Coal T a r  

Under t h i s  c l a s s i f i c a t i o n  a r e  road tars of var ious  cons i s -  
t e n c i e s  and while  i n  t h e  broad sense they may be considered coa t ings ,  
t hey  a r e  i n  gene ra l  beyond the  scope o f  t h i s  paper.  
tar  v e h i c l e  is included h e r e ,  however, because i t  i s  a l o g i c a l  
s t a r t i n g  point and o c c a s i o n a l l y  i t  i s  s p e c i f i e d  a s  an i n g r e d i e n t  f o r ,  
s a y ,  an a n t i - f o u l i n g  c o a t i n g ,  an a s b e s t o s - f i l l e d  coa t ing  o r  caulking 
compound, o r  more r e c e n t l y  as the  c o a l  tar  component of  a tar-epoxy 
system. Publ ished tar  s p e c i f i c a t i o n s  are as fol lows:  

The b a s i c  c o a l  

a )  ASTM - Standard  S p e c i f i c a t i o n s  f o r  T a r  - ASTM-D490-47 
b) Fede ra l  - Road T a r  #R-T-143, 1940 
c )  

d) MIL-T-15194 (Sh ips )  May 1950 T a r ,  Coal - This  s p e c i f i c a t i o n  
covers  c o a l  t a r  t o  be used as an i n g r e d i e n t  f o r  
s h i p  bottom p a i n t s  and l i s t s  the  fol lowing r equ i r e -  
men ts : 

ASH0 - American Associat ion of  S t a t e  Highway O f f i c i a l s  
#M52-42 

S p e c i f i c  Gravi ty  a t  2 5 O C .  - 1.14 t o  1.24 
Water - 1% Maximum 
Carbon Con t e n t  (Free)  - 15% Maximum 
Ash - 0.5% Maximum 
Viscos i ty ,  Engler  

S p e c i f i c  a t  5OOC. - 15 - 35 
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2) Coal Ta r  P i t c h  - Solven t  Cutbacks 

These c o a l  t a r  p a i n t s  are s i m i l a r  t o  a v a r n i s h  and a r e  

They can be a p p l i e d  by brush,  sp ray  o r  r o l l e r  much as any 
manufactured o f  c o a l  t a r  p i t c h  and s o l v e n t  t o  a brushing c o n s i s t -  
ency. 
o t h e r  p a i n t .  Coverage rates a r e  normally about 400 squa re  f e e t  
p e r  g a l l o n ,  g iv ing  a d r i e d  f i l m  th i ckness  o f  about 2 m i l s  p e r  coa t .  
Two t o  t h r e e  c o a t s  a r e  u s u a l l y  s p e c i f i e d .  There are two types ,  
a )  
s o l v e n t  and b) 
r e f i n e d  s o l v e n t  (xylene) t o  reduce r e s i d u a l  odor and taste. Speci-  
f i c a t i o n s  a r e  a s  fol lows:  

a g e n e r a l  maintenance p a i n t  made w i t h  a heavy c o a l  t a r  naphtha 
a po tab le  w a t e r  tank p a i n t  made w i t h  a h i g h l y  

Coal T a r  P i t c h  Base P a i n t s  

Type a Type b 
M i l i t a r y  Spec. No. American Water Works 
MIL-P-6883 Aug. 1950 Associat ion 
Supersedes AN-P-31a AWWA D 102-62 T 

Sec. 3.11 

Color  
S p e c i f i c  Grav i ty  

a t  25OC. 
Weight p e r  Gal lon,  Lbs. 
V i s c o s i t y  a t  25OC. 
F l a s h  P o i n t  
Moisture ,  % 
Acid No. 
Ash, X by W t .  
Non-Volatile, % by Glt. 
So f t en ing  P t .  of Non- 

Free Carbon, X by W t .  
Unsaponif iable ,  yo by W t .  
Vola t i l es ,  t o  140OC. 

Vola t i l e  

W t .  % 
TO 200OC. W t .  % 
140 t o  235OC., W t .  % 

Drying 

With Aluminum Powder 

J e t  Black 

1.07 t o  1.12 

1 t o  1.5 p o i s e s  
95'F. Min. 

.05 Max. 

- 

' 3.0 Max. 
0.5 Max. 
53 'Min. , 

55 - 65OC. 
15 Max. 

99.5 Min. 

Non'e 

43 Max. 
High Gloss 

1 H r .  t o  Touch 
8 H r s .  t o  Handle 
1.3f/Gallon 

- 

- 
- 

8.7 to 9.7 
60 - 75 sec .  (Stormer) 

70°F. Min. - - 
0.5 Max. - 

- - - 
- 

45 Max. - 
A f t e r  24 hours a t  
77'F. and f l u s h i n g  
s h a l l  impart  no 
o b j e c t i o n a b l e  taste 
o r  odor .to water  
S h a l l  c o n t a i n  no 
added f i l l e r ,  pigments, 
f i b r o u s  m a t e r i a l s  o r  
a s p h a l t .  
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3) Medium Bodied Coal T a r  P a i n t s  

These in t e rmed ia t e  c o a l  t a r  p a i n t s  conta in  mine ra l  f i l l e r  
a s  w e l l  as p i t c h  and s o l v e n t  and are used where co r ros ive  cond i t ions  
r e q u i r e  a heavier  c o a t i n g  f i l m  than t h a t  ob ta inab le  w i t h  the  varn ish-  
t ype  coa t ings .  

They are somewhat easier t o  apply  than the heavy bodied 
c o a t i n g s  and a r e  o f t e n  more s u c c e s s f u l l y  used on concre te  wi th  l i t t l e  
o r  no tendency t o  mud-crack. Normal coverage i s  about  150 - 200 
squa re  f e e t  pe r  ga l lon  which g i v e s  about  6 t o  8 m i l s  d r y  f i l m  p e r  
coa t .  Two coa t s  are  g e n e r a l l y  s p e c i f i e d .  

To the  a u t h o r ' s  knowledge t h e r e  a r e  no Government spec i -  
f i c a t i o n s  f o r  t h i s  c o a t i n g  but i t  i s  be l i eved  t h a t  t h e  fol lowing 
c h a r a c t e r i s t i c s  w i l l  d e s c r i b e  t h e i r  g e n e r a l  composition : 

Medium Bodied Coal T a r  P a i n t s  

Veight  p e r  G a l l o n  
Consis tency 

Mo i s  t u r e  
P e r  Cent S o l i d s  
F i l l e r  (Ash), % 
V o l a t i l e s  t o  235OC., % 
F l a s h  Po in t  
Drying Time Between Coats  

10.5 - 11.5 Lbs. 
Viscous - (40 po i ses  

1.0% Max. 
70 - 80 
15  - 25 
20 - 30 
9S°F. Min. 
Overnight  

o r  more) 

4 )  Heavy Bodied Coal T a r  Coat invs 

Of a l l  t h e  c o l d  a p p l i e d  c o a l  t a r  coa t ings ,  t h e  one that 
i s  most widely known and used i s  the t h i x o t r o p i c  heavy bodied p a i n t  
made from processed or  p l a s t i c i z e d  p i t c h ,  s o l v e n t  and minera l  f i l l e r s .  
By p l a s t i c i z e d  p i t c h  i s  meant t he  more h i g h l y  f l e x i b l e  m a t e r i a l  which 
i s  made by inco rpora t ing  pu lve r i zed  c o a l ,  heavy o i l s  and p i t c h  i n  a 
s p e c i a l  h igh  tempera ture  process ing  ope ra t ion .  The c o a l  appears  t o  
be suspended i n  a m a t r i x  o f  o i l  and p i t c h  i n  a c o l l o i d a l  s ta te ,  
y i e l d i n g  high mel t ing  p o i n t s  b u t  none o f  t h e  b r i t t l e n e s s  a s s o c i a t e d  
w i t h  t h e  s t r a i g h t  d i s t i l l e d  c o a l  t a r  p i t ch .  When t h i s  p i t c h  i s  c u t  
back w i t h  so lven t ,  and p u t  through a c o l l o i d  m i l l  a h i g h l y  th ixo-  
t r o p i c  coa t ing  material i s  obta ined .  A f t e r  s t and ing  a day o r  so, 
the m a t e r i a l  i n  t h e  c o n t a i n e r  appears  t o  be s o l i d  - i n  f a c t  t he  can 
can  be t ipped ups ide  down wi thou t  caus ing  the material t o  flow ou t .  
On d ipping  a s t i r r i n g  rod i n t o  it, it  h a s  the cons i s t ency  (100 po i ses  
o r  more) of black mayonnaise which breaks  down on vigorous s t i r r i n g  
t o  a s u i t a b l e  a p p l i c a t i o n  cons is tency .  
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T h i s  c o a t i n g  i s  a p p l i e d  wi thou t  t h inn ing ,  by brush, r o l l e r  
o r  heavy duty sp ray  equipment a t  a coverage rate o f  50 t o  70  square 
f e e t  per  g a l l o n  and g i v e s  a d ry  f i l m  th i ckness  o f  15  t o  20 m i l s  p e r  
c o a t  which w i l l  n o t  s a g  from a vertical  s u r f a c e  while w e t .  
are normally s p e c i f i e d .  
s t r u c t u r e s  i n  w e t  environments such as underground p i p i n g  and pen- 
s t o c k s ,  and on cement, masonry, and galvanized s t e e l ,  i n  p i c k l i n g  
p l a n t s ,  sewerage and w a t e r  works and chemical p l a n t s  as a heavy duty 
maintenance p a i n t .  

Two c o a t s  
It is  used on marine p i l i n g  and o t h e r  s t ee l  

I n  normal a p p l i c a t i o n  th i ckness  (35 m i l s  i n  two c o a t s )  
t h e  c o a t i n g  remains f l e x i b l e  f o r  y e a r s  e i t h e r  submerged o r  under- 
ground. However, it does tend t o  e m b r i t t l e  i n  s u n l i g h t  exposure 
and to  overcome t h i s  a f i n a l  c o a t  of  a tar-emulsion i s  o f t e n  used. 

The c o a t i n g ,  being so widely used,  has many pub l i shed  
s p e c i f i c a t i o n s ,  some o f  which are: 

Bureau o f  Reclamation - Spec. No. CA-50, O c t .  1956 
Navy - Bureau o f  Yards 

S t e e l  S t r u c t u r e s  P a i n t i n g  

M i l i t a r y  - Docks - Spec. No. MIL-C-18480AY O c t .  1961 
nmerican Water Works Assoc. - Spec. No. AIWA C-203-62 Sec. 2.10 

The M i l i t a r y  S p e c i f i c a t i o n  i s  f a i r l y  r e p r e s e n t a t i v e  and 
o f t e n  r e f e r r e d  to ,  s o  the requirements  shown t h e r e  w i l l  a c t  a s  a 
r e l i a b l e  guide a s  t o  t h e  composition o f  the heavy bodied c o a l  tar  
p a i n t .  They are shown as fol lows:  

& Docks - Spec. No. 34 yd, May 1963 

Coun c i 1 - Spec. No. PS 10.02 64 T ,  J u l y  1964 

Coat ing Compound - Coal T a r  Base 
Spec. No. MIL-C - 18480A Docks October 1961 

S p e c i f i c  Grav i ty  (770F.) 
F l a s h  P o i n t  
Ash, % by U t .  
IiJater, % by U t .  
Dis t i l l a te ,  % by W t .  

To 15OOC. 
To 235OC. 

Asphal t  
F ree  Carbon, % 
Sof t en ing  P o i n t  o f  Residue, R&B 
p e n e t r a t i o n  o f  Residue, 100 E.,  

Coverage 
Dry to  Touch 
Dry f o r  Xecoating 

5 s e c . ,  77OF. 

1.2 - 1.5 

15 - 25 
950F. Min. 

1.0 Max. 

0 
18 - 30% 

None 
5 - 25 

205 - 240OF. 

5 Min. 

6 H r s .  
24 H r s .  

55 - 70 s q . f t . / g a l .  



I 

-184 -  
i 

5) Coal  T a r  Emulsions 

Coal, t a r  p i t c h  and water d i spe r s ions  o r  emulsions form 
i n t e r e s t i n g  coa t ing  systems whose p r o p e r t i e s  are d i s t i n c t l y  d i f f e r e n t  

p l a c e ,  w a t e r  is t h e  e x t e r n a l  o r  cont inuous phase so they  may be 
d i l u t e d  w i t h  water ( n o t  u s u a l l y  recommended) and c l ean  up of  equip-  
ment i s  f a c i l i t a t e d .  The emuls i fy ing  agent  i s  u s u a l l y  a Bentoni te  
c l a y  and t h e  p i t c h  used  i s  f a i r l y  s o f t ,  5OoC. R&B o r  lower. On 
dry ing ,  t h e  s o f t  p i t c h  absorbs  some o f  t he  c l a y  forming a l a t t i c e -  
l i k e  s t r u c t u r e  which does n o t  re-emulsify when w e t ,  w i l l  no t  run o r  
a l l i g a t o r  i n  d i r e c t  s u n l i g h t  and i s  f a i r l y  flame r e s i s t a n t .  The 
f l e x i b l e  d ry  f i l m s  w i l l  wi ths tand  wide temperature  f l u c t u a t i o n s  
(minus 500F. to  ove r  18O0F.) without  becoming b r i t t l e  o r  sagging. 
The c o a t i n g ,  however, does reabsorb  some water  when immersed, so 
it  is  seldom u s e d  o r  s p e c i f i e d  f o r  underwater o r  underground s e r v i c e .  
I t s  main u s e  has been as a topcoa t  over  o t h e r  bituminous systems t o  
p reven t  embri t t lement  and improve weather ing p r o p e r t i e s .  It  i n  
tu rn  can be topcoated w i t h  aluminum o r  o t h e r  f a s t  d ry ing  c o l o r  c o a t s  
because t h e  c l a y  p reven t s  t h e  bleed-out  so  o f t e n  encountered w i t h  
c o a l  t a r  pa in t s .  

from any o f  the p rev ious ly  mentioned so lven t  cutbacks.  In  the  f i r s t  ? 

I1  

I 

I 

The c o a l  t a r  emulsion i s  a l s o  the  common driveway and 
pavement s e a l e r  recommended f o r  a s p h a l t  o r  tar  macadam s u r f a c e s  
where resistance t o  g a s o l i n e  s p i l l a g e  i s  requi red .  One precaut ion  

o r  f r e e z i n g  cond i t ions  are a n t i c i p a t e d  before  i t  has  d r i ed .  Coverage 
is  normally 50 t o  60 squa re  fee t  p e r  ga l lon  g iv ing  a 10 t o  15 m i l  d ry  
f i l m  th ickness  per coa t .  

i n  t h e  use  of  t h e  emulsion i s  t h a t  i t  should n o t  be app l i ed  i f  r a i n  f 

Recent ly  a combination rubber  l a t e x / c o a l  tar  emulsion has  
appeared on the  market and claims a r e  made t h a t  it is much tougher  
and more d u c t i l e  than the s t r a i g h t  c o a l  tar  emulsion. Other  p r o p e r t i e s  
are s i m i l a r .  

There are two publ i shed  s p e c i f i c a t i o n s  f o r  t h e  c o a l  tar 
emulsion which are f a i r l y  d e s c r i p t i v e  of  t he  coa t ing  composition. 
These are  (1) Fede ra l  #R-P-O0355a (GSA-F.S.S. da ted  October  16,1957) 
and (2)  M i l i t a r y  S p e c i f i c a t i o n  N o .  MIL-C-15203~ (Ships)  da ted  Novem- 
b e r  1959. Requirements o f  t h e  l a t t e r  are: 

MIL-C- 15 203c (Ships)  
Coa t i n P  Compoun d-B ituminous Emulsion 

S o l i d s  
Ash 
Moisture  Content  
Moisture  Absorpt ion 

Min. 45% 
Min. 25% 
Max. 50% 
Not more than 10% 

f 
i 

r 

f 

11 

J 
i 
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Both the  S t e e l  S t r u c t u r e s  P a i n t i n g  Counci l  S p e c i f i c a t i o n  
#PS 10.02 64T and AWWA #C-203-62 Sec t ion  2 .11  refer back t o  t h e  
m i l i t a r y  s p e c i f i c a t i o n  f o r  t h e  use  o f  c o a l  tar  emulsion as a top- 
c o a t  f o r  exposed s tee l  s t r u c t u r e s .  

6) F i b r a t e d  Coal T a r  Coat ings 

These materials are more p rope r ly  c l a s s i f i e d  as caulk ing  
compounds because o f  t h e i r  extremely heavy c o n s i s t e n c i e s ,  b u t  a 
b r i e f  mention o f  them can be made here .  
o f  a s b e s t o s  f i b e r s ,  mine ra l  f i l l e rs  and s t r a i g h t  c o a l  tar o r  c o a l  
tar  p i t c h  and so lven t .  They f i n d  wide a p p l i c a t i o n  as roo f ing  and 
f l a s h i n g  cements, as a seal  c o a t  between steel  tanks and conc re t e  
pads,  as p ipe  j o i n t  c o a t i n g s  u s u a l l y  w i t h  an open mesh fabr ic ,  and 
sometimes on marine p i e r s  and p i l i n g s  where t h e i r  p e r p e t u a l  s t i c k i -  
n e s s  i s  n o t  a drawback. Many o f  them w i l l  meet the  F e d e r a l  Spec i -  
f i c a t i o n  SS-C-153 Type I1 Coal  T a r  Base which l ists  t h e  fo l lowing  
requirements  : 

They are b a s i c a l l y  a mixture  

Fede ra l  S p e c i f i c a t i o n  SS-C-153 

Non-Volatile (24 H r s .  a t  1O5-11O0C.) - 70% Min. 

Sag . a t  140°F., 5 H r s .  - 114" Max. 
F l e x i b i l i t y  a t  320F. - N o  c rack ing  

F i l l e r  by I g n i t i o n  - 15 - 45% 

7 )  Coal Tar-Epoxy Coat invs 

O f  a l l  t h e  r e c e n t  developments i n  c o a l  tar  p a i n t s ,  t h e  
one which has  aroused t h e  most i n t e r e s t  has  been the  epoxy modified 
composition. As t h e  p a t e n t  l i t e ra ture  shows, a lmost  eve ry  r e s i n ,  
polymer o r  e las tomer ,  has  been t r i e d  w i t h  c o a l  t a r  i n  an a t t empt  
t o  make an improved product  w i t h  vary ing  degrees  o f  success .  Some, 
l i k e  t h e  phenol ics  when mixed w i t h  t a r  and cured ,  have formed w a t e r  
as a by-product i n  t h e  coa t ing .  
markedly improved t h e  toughness  and e l a s t i c i t y  o f  t h e  system b u t  
have added almost imposs ib le  r e s t r i c t i o n s  on a p p l i c a t i o n  c h a r a c t e r -  
i s t i c s .  

Others ,  l i k e  the  rubbe r s ,  have 

The epoxy r e s i n s ,  e s p e c i a l l y  the  low molecular  weight  ones,  
w e r e  found t o  be miscible i n  a l l  p r a c t i c a l  p ropor t ions  w i t h  c o a l  t a r  
and c o a l  tar  p i t c h e s .  
and v i s c o s i t y  i s  n o t  s e r i o u s l y  a f f e c t e d  so  t h a t K g h  s o l i d s  (70 t o  
100%) coa t ings  can be made. 
resin e l imina te s  most o f  the  major f a u l t s  o f  t h e  c o a l  tar  p a i n t s .  
The c o a l  t a r  epoxy system i s  semi- thermoset t ing and t h u s  shows no 
tendency t o  run o r  sag  a t  h i g h  temperatures .  It hardens but does 
n o t  become b r i t t l e  enough t o  c rack  o r  disbond a t  temperatures  as l ow 
as 50°F. below zero - it shows no s i g n s  of a l l i g a t o r i n g  o r  c raz ing  
i n  s u n l i g h t  and i t  r e t a i n s  t h e  low w a t e r  absorp t ion  c h a r a c t e r i s t i c s  

No by-products  are formed dur ing  t h e  c u r e  

I n  many r e s p e c t s  t h e  a d d i t i o n  of  epoxy 
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and good adhesion of t h e  c o a l  t a r  p a i n t s .  The h igh  s o l i d s  con ten t  
o f  t he  system p e r m i t s  a p p l i c a t i o n  of  t h i ck  f i lms  (IO - 15 m i l s  p e r  
c o a t )  which harden by chemFcal r e a c t i o n  r a t h e r  than by s o l v e n t  loss .  
The c o a l  t a r - epox ies  bleed f a r  less than o t h e r  c o a l  t a r  p a i n t s  and 
so can be overcoated w i t h  c o l o r  coa t s  o r  aluminum. The c o a l  t a r  
r e s i d u a l  odor problem i s  minimized and i n  some i n s t a n c e s  where s p e c i a l  
p recau t ions  have been taken i n  the  formulat ion o r  a hea t ing  o r  baking 
cu re  r e s o r t e d  t o ,  t he  system has been cons idered  s u i t a b l e  f o r  coa t ing  
po tab le  water tanks and p i p e l i n e s .  I n  gene ra l ,  however, they a r e  
n o t  recommended f o r  u s e  around food o r  beverage process ing  p l a n t s .  

They are  r e s i s t a n t  t o  f r e s h  and sea  water, f a i r l y  s t r o n g  
minera l  a c i d s  and a l k a l i s  , many s a l t  s o l u t i o n s  , a l i p h a t i c  o i l s  , 
gaso l ine  , kerosene , d i e s e l  o i l s  , JP-4 f u e l  a n d  l u b r i c a t i n g  o i l s .  
In  t h e  case  of  water-white  gaso l ine  and f u e l s ,  some d i s c o l o r a t i o n  
may occur  and r e s i s t a n c e  t o  gum formation should be considered and 
checked o u t  before  u s i n g  them i n  t h i s  s e rv i ce .  

I t  must be s t a t e d  he re  thct  t h e  improved coa t ing  cha rac t e r -  
i s t i c s  o f  t he  c o a l  t a r - epox ies  a r e  no c u r e - a l l  - they have l imita- 
t i o n s  l i k e  any o t h e r  p a i n t  system and whi l e ,  a s  i t  has been i n d i c a t e d  
be fo re ,  t hey  do e l i m i n a t e  many o f  the  problems common t o  c o a l  t a r  
p a i n t s ,  t hey  in t roduce  a whole new s e t  o f  problems of t h e i r  own. 
In  the  f i r s t  p l a c e ,  t h e  epoxy r e s i n  i s  chemical ly  c ros s l inked ,  
u s u a l l y  w i t h  amines o r  amides and t h i s  in t roduces  a p o t - l i f e  problem. 
Most c o a l  ta r -epoxies  have a u s a b l e  p o t - l i f e  of something l e s s  than 
two hours .  Another a s s o c i a t e d  problem i s  t h a t  o f  s h e l f  l i f e  - t h e  
epoxy and c o a l  t a r  tend  t o  react  t o  form a copolymer w i t h  a v i s c o s i t y  
bui ld-up t h a t  can be troublesome. In  commercial p r a c t i c e  , t h i s  
problem i s  minimized e i t h e r  by c a r e f u l  s e l e c t i o n  of t h e  t a r  o r  p i t c h  
component, o r  by p u t t i n g a  t h e  cu r ing  agent  i n t o  the  c o a l  t a r  and 
keeping t h e  epoxy r e s i n  a s  a s e p a r a t e  component. The g e n e r a l  com- 
p o s i t i o n  of two such p roduc t s  r ep resen t ing  t h e  polyamide and the  
polyamine cured c o a l  t a r - epox ies  can be i l l u s t r a t e d  by the  r equ i r e -  
ments e x t r a c t e d  from t h e  fo l lowing  publ i shed  s p e c i f i c a t i o n s :  

A) Polyamide Cured Coal Tar-Epoxy 

S t e e l  S t r u c t u r e s  P a i n t i n g  Counci l  S p e c i f i c a t i o n  

( S i m i l a r  to P a i n t  C-200 - U. S .  Army Corps of Engineers)  
NO. SSPC-PS 1164P ( J u l y  1964) 

Component A 
Lbs. €o r  

In  gred i e n  t % by W t .  3.5 Gal. Batch Gal. 
Coal  T a r  P i t c h  (70-75%. 

Sof t en ing  P t .  % V o l a t i l e  
under 25OoC. 35.0 13.46 1.28 

Amine Value 330-360) 11.5 4.43 0.55 
Liquid  Polyamide Resin (97% N.V. 
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I n m e d i e n t s  % by W t .  

Magnesium S i l i c a t e  31.0 
Xylene 18.7 

G e l l i n g  Agent (o rgan ic  
mon tmor i 1 lon i te ) 

C a t a l y s t :  2,4,6 (dimethyl- 

E t h y l  Alcohol (denatured)  1.0 

1.5 

aminomethyl) phenol - 1.3 
100.0 

Lbs. for 
3.5 G a l .  Batch Gal. 

11.95 0.51 
7.20 1.00 
0.39 06 

0.57 .04 

0.50 .06 
38.50 3.50 

V i s c o s i t y  o f  Component A - 160 p o i s e s  Max. (Brookfield)  

Component B 

Liquid Epoxy P.esin (99% N.V. - Epoxide Equ iva len t )  9.7 1.0 

B) *.mine-Cured Coal Tar-Epoxy 

An amine-cured system which has been specj-fied under the  
M i l i t a r y  S p e c i f i c a t i o n  MIL-P-23236 (Ships)  June 1962, Class 2, Coal 
Tar-Epoxy Coat ing is  desc r ibed  as being composed o f  a r e f i n e d  c o a l  
t a r  p i t c h  and a minimum of 17% (by weight  of c o a t i n g )  o f  an epoxy 
r e s in  converted w i t h  amines o r  o t h e r  s u i t a b l e  m a t e r i a l s .  It i s  
desc r ibed  a s  being s u i t a b l e  a s  a b a l l a s t  tank c o a t i n g  f o r  f u e l  (non 
water-white) and s a l t  w a t e r  b a l l a s t  service. 

A typical composition f o r  such a system would be as 
f 0 1 lows : 

Component A (20 P a r t s  by Volume) 

P e r  Cent by Weight 

Epoxy Resin,  Liquid i 30 
S e l e c t e d  Coal Tar P i t c h  25 
Solven t  - Coal T a r  Hi-Flash 20 
Pigment 25 

Component B (Curing Agent 1 P a r t  by Volume 

P o l y  func t ion  a 1 A 1  i p h a  t i c  Amin e 
(Diethylene Triamine o r  Te t r a -  

So lven t  
e thy lene  Pen tamine) 66 ;6 

33.4 

The pigment i n  Component A u s u a l l y  c o n t a i n s  a g e l l i n g  agen t  
t o  permit  t h e  a p p l i c a t i o n  of heavy v e r t i c a l  f i l m s  wi thou t  c u r t a i n i n g  
o r  sagging. The two components a r e  mixed j u s t  p r i o r  to  use and app l i ed  
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by brush, spray  o r  r o l l e r  t o  a w e t  f i l m  th i ckness  o f  1 2  t o  14 m i l s  
(100 square  f e e t / g a l l o n ) .  The dry  f i l m  th i ckness  then w i l l  be 8 
t o  10 m i l s .  Two c o a t s  a r e  gene ra l ly  s p e c i f i e d  and u s u a l l y  the  second 
c o a t  i s  app l i ed  as soon as p o s s i b l e  a f t e r  t h e  f i r s t  c o a t  has  set t o  
minimize i n t e r c o a t  adhesion problems. 

It w i l l  be no ted  t h a t  both c o a t i n g  sys t ems  are about  80% 
s o l i d s  by weight. Some r e c e n t  s p e c i a l t y  c o a t i n g s  used f o r  concre te  
p ipe  l i n i n g s  and f o r  non-skid road  toppings approach 100% s o l i d s  by 
the  USP o f  more l i q u i d  tars and p i t c h e s  and epoxy r e s i n s .  Such 
systems a r e  very dense,  having no so lven t  p inho les  and when loaded 
wi th  gtaded aggregate  show very l i t t l e  shr inkage  on cu r ing ,  which 
promotes good adhesion on conc re t e  s u b s t r a t e s .  More d e t a i l s  on the  
p r o p e r t i e s  and c h a r a c t e r i s t i c s  of  one such system w i l l  be given i n  
another  paper  a t  t h i s  Symposium - " A  Coal T a r  Epoxy Reinforced Con- 
c r e t e  Product/System Composite Pipe S t ruc tu re . ' '  .One recent inno- 
va t ion  has  been i n  t h e  development o f  a 100% s o l i d s  p i t c h - r e s i n  
combination which i s  fu rn i shed  i n  a powder form. For t h i s  m a t e r i a l  
the  s t e e l  p l a t e  o r  p i p e  i s  hea ted  above t h e  mel t ing  p o i n t  o f  the  
compound and the powder i s  app l i ed  from a f lock ing  gun, f l u i d i z e d  
bed o r  w i t h  an e l e c t r o s t a t i c  pun. The powder melts on h i t t i n g  the  
p ipe  and flows o u t  t o  form a smooth cont inuous  f i l m .  Thickness  is  
c o n t r o l l e d  by the  r e s idence  t i m e  i n  t he  f l u i d i z e d  powder bed and i s  
u s u a l l y  i n  the  range o f  1 0  t o  15 m i l s . ,  Both thermose t t ing  and thermo- 
p l a s t i c  powders have been t r i e d .  Cooling of the  thermoplas t ic  coa t ing  
i s  accomplished by wa te r  spray f o r  qu icker  handl ing.  In  the  case 
o f  the thermose ts ,  h e a t i n g  o f t e n  i s  extended w i t h  no wa te r  cool ing  
to o b t a i n  optimum cure .  

The powder i s  r a t h e r  c o s t l y  t o  manufacture bu t  o f f e r s  
advantages i n  b e t t e r  p h y s i c a l  p r o p e r t i e s  of the  coa t ing  system. A l s o  
where t h e  e l e c t r o s t a t i c  d u s t i n g  method i s  employed, t h e r e  i s  p r a c t i -  
c a l l y  no overspray  loss and odd shapes can be coa ted  w i t h  ease .  

This  system is s t i l l  i n  i t s  infancy  b u t  looks extremely 
promising f o r  many s p e c i a l  a p p l i c a t i o n s .  

Fu tu re  Trends 

It  i s  b e l i e v e d  that f u t u r e  improvements and modi f ica t ions  
o f  t h e  c o l d  app l i ed  c o a l  tar  coa t ings  w i l l  probably fo l low the  t r ends  
o f  the r e c e n t  p a s t .  Low molecular  weight  c o a l  t a r  p i t c h  d e f i n i t e l y  
r e q u i r e s  an a s s i s t  from t h e  high molecular  weight r e s i n s  an.d polymers 
t o  i n c r e a s e  i t s  toughness ,  f l e x i b i l i t y ,  and temperature  s e n s i t i v i t y  
wh i l e  r e t a i n i n g  the  a l r e a d y  w e l l  e s t a b l i s h e d  s p e c i a l  p r o p e r t i e s  of 
low c o s t ,  low water  a b s o r p t i o n ,  h igh  mic rob ia l  r e s i s t a n c e  and long- 
time service performance. 


